In vivo analysis of a genetically modified adenoviral vector targeted to human CD40 using a novel transient transgenic model.
Retargeting is necessary to overcome the limitations of adenovirus (Ad)-based gene therapy vectors. To this end, we previously constructed an adenovirus with the fiber knob domain replaced by a fibritin trimerization motif fused to the CD40 ligand (Ad5Luc.FF/CD40L). We demonstrated the utility of this fiber replacement strategy for targeting CD40 (hCD40) on human dendritic cells in vitro. The in vivo targeting capacity of this virus, however, is unknown, and there is a limited repertoire of animal models that present hCD40 at an accessible site. Therefore, a new animal model for evaluating CD40-targeted vectors is required. We constructed a recombinant adenovirus that expresses hCD40 under transcriptional control of the flt-1 promoter (AdflthCD40). Expression of hCD40 was validated both in vitro and in transgenic mice expressing the human coxsackie adenovirus receptor (hCAR mice). We then evaluated the targeting efficiency of Ad5Luc.FF/CD40L to hCD40 expressed in the pulmonary vasculature of the hCAR mice. Infection of flt-1-positive cells with AdflthCD40 resulted in abundant hCD40 expression in vitro, which could subsequently be targeted by Ad5Luc.FF/CD40L. In vivo administration of AdflthCD40 to hCAR mice resulted in hCD40 expression in the pulmonary vasculature, which was successfully targeted with systemically administered Ad5Luc.FF/CD40L. This is the first data showing that genetically modified Ad5Luc.FF/CD40L can successfully target hCD40 in vivo. Our data also establishes the utility of transcriptionally targeted, Ad-mediated transient expression of human target molecules in the pulmonary vasculature of hCAR mice as models for in vivo analysis of targeted gene therapy vectors.